Oligodendrocyte:oligodendrocyte (O:O) gap junction (GJ) coupling is a widespread and essential feature of the CNS, and is mediated by connexin47 (Cx47) and Cx32. Loss of function mutations affecting Cx47 results in a severe leukodystrophy, Pelizeus-Merzbacher-like disease (also known as Hypomyelinating Leukodystrophy 2), which can be reproduced in mice lacking both Cx47 and Cx32. Here we report the gene expression profile of the cerebellum -an affected brain region -in mice lacking both Cx47 and Cx32. Of the 43,174 mRNA probes examined, we find decreased expression of 23 probes (corresponding to 23 genes) and increased expression of 545 probes (corresponding to 348 genes). Many of the genes with reduced expression map to oligodendrocytes, and two of them (Fa2h and Ugt8a) are involved in the synthesis of myelin lipids. Many of the genes with increased expression map to lymphocytes and microglia, and involved in leukotrienes/prostaglandins synthesis and chemokines/cytokines interactions and signaling pathways. In accord, immunostaining showed T-and B-cells in the cerebella of mutant mice as well as activated microglia and astrocytes. Thus, in addition to the loss of GJ coupling, there is a prominent immune response in mice lacking both Cx47 and Cx32.
Introduction
Gap junctions (GJs) are intercellular channels between apposed cell membranes. They permit the electrical communication between cells as well as the diffusion of ions and small molecules typically less than 1000 Da (Bruzzone et al., 1996) . In vertebrates, GJs are comprised of connexins (Cxs) -a family of integral membrane proteins that are named according to their predicted molecular mass (Willecke et al., 2002) . In humans, mutations in GJB1, the gene that encodes Cx32, cause X-linked Charcot-Marie-Tooth disease (CMT1X), the second most common kind of inherited demyelinating neuropathy (Kleopa and Scherer, 2006) . Many CMT1X patients also have slowed central conduction, and subsets of patients develop overt CNS manifestations including spasticity, hyperreflexia, ataxia, and acute reversible encephalopathy with white matter abnormalities on MRI (Abrams and Scherer, 2011) . Recessive mutations in GJC2, the gene that encodes Cx47, cause Pelizaeus-Merzbacher-like disease (PMLD; also known as hypomyelinating leukodystrophy 2), a severe leukodystrophy with childhood onset, characterized by nystagmus, progressive spasticity, and ataxia (Bugiani et al., 2006; Uhlenberg et al., 2004) . Cx32 is expressed by oligodendrocytes and Schwann cells (Scherer et al., 1995) , and Cx47 is expressed by oligodendrocytes (Menichella et al., 2003 (Menichella et al., , 2006 Odermatt et al., 2003) , so that the demyelination that is seen in CMT1X and PMLD is thought to be caused by cell autonomous effects of GJB1 and GJC1 mutations, respectively. In addition, both Cx32 and Cx47 GJs are also reduced in and around chronic lesions in multiple sclerosis and animal models of multiple sclerosis (Kleopas et al., 2013; Markoullis et al., 2012a,b; Masaki, 2013) , raising the possibility that the loss of these connexins contributes to the clinical disability in acquired demyelinating diseases.
How the loss of oligodendrocytes Cxs lead to demyelination has been investigated in rodents. Mice that lack both Cx32 and Cx47 are a model of PMLD as they exhibit a progressive movement disorder and dysmyelination (Menichella et al., 2003 (Menichella et al., , 2006 Odermatt et al., 2003) . Previous electron microscopic studies provided anatomical evidence that oligodendrocytes were GJ coupled only to astrocytes (O:A coupling) but not to themselves (O:O coupling) (Massa and Mugnaini, 1982, 1985; Rash et al., 2001 ). However, recent electrophysiological studies using dye transfer in acute brain slices in the corpus callosum in mice lacking Cx32 and/or Cx47 demonstrated extensive O:O coupling mediated by Cx47:Cx47 and Cx32:Cx32 homotypic GJs (Maglione et al., 2010; Wasseff and Scherer, 2011) . O:O coupling is found in other white matter tracts (Wasseff et al., 2015) , and is thus likely to be typical.
To determine how the loss of oligodendrocytes GJs coupling leads to the pathology of these disorders, we used microarrays and pathway analysis to compare the steady state mRNA levels of brains from Cx32//Cx47-double-null (Gjb1 
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